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诊断标记物或治疗靶点。本实验室之前的研究发现小分子 GTP 酶蛋白 Rab34 在
恶化程度高的乳腺癌病人及其癌旁组织特异性的高表达，并能促进乳腺癌细胞的
迁移能力。由于胚胎发育以及肿瘤的发生、恶化常常伴随着上皮细胞间质转分化





斑马鱼中存在 zRab34a 和 zRab34b 两种形式，免疫荧光实验发现 zRab34a 与
hRab34（human Rab34）的定位一致，主要定位于高尔基体并且可以把溶酶体募
集到核周，而 zRab34b 则无此现象。然后，我们在斑马鱼中通过显微注射构建了








为此我们选定 EMT的常见的标记物 E-cadherin 对早期发育阶段斑马鱼胚胎进行
染色，初步发现 Rab34 或能促进 EMT的发生。 





















Breast cancer is one of the higher incidence of female malignant tumors,which is 
accounts for about 7-10% of the all kinds of malignant tumors.However,there are no 
specific diagnosis biomarkers or therapeutic target for breast cancer，our lab found 
that Rab34 which is small molecule GTP apoenzyme.is highly expressed in breast 
cancer patients of high degree and whose tissue is adjacent to carcinoma. Because the 
embryonic development and the deterioration of tumor is often accompanied by the 
epithelial mesenchymal transdifferentiation, thus, our main task is to study the 
correlation between the Rab34 and EMT, further to investigate the influence of Rab34 
on embryonic development and the invasion or migration of breast cancer cells and 
finally to look for specific diagnosis biomarkers or therapeutic target for breast cancer. 
Zebrafish is our primary study object to explore the influence of Rab34 on 
zebrafish development.Firstly,there are zRab34a and zRab34b in zebrafish is different 
from the human, the test of immunofluorescence found that zRab34a is mainly 
located in the Golgi and can raise lysosome to the around the nucleus,which is same 
with hRab34. However, there is no the phenomenon about zRab34b.Next,we build 
zRab34a overexpression model and knockout zRab34a model using CRISPR/cas9 
gene-editing techniques.Moreover,we screen the homozygous strain.Taking advantage 
of whole-mount in situ hybridization,we found Whether overexpression of zRab34a 
or knockout zRab34a could affect the growth of zebrafish and the group of knockout 
zRab34a Significantly inhibit the development of zebrafish. Furthermore, we put 
zebrafish and nude as our study object to do tumor cell transplantation in vivo 
experiment exploring the influence of Rab34 on breast cancer cell migration/invasion 
ability.Finaly, We found that knockdown Rab34 could inhabit the breast cancer cell 
migration or invasion ability. For further research that whether there is a correlation 
between Rab34 and EMT, we selected E - cadherin which is one of the EMT common 
markers at embryos early developmental stage of zebrafish. we preliminary found that 
Rab34 can promote the occurrence of EMT. 
















further affect the development of zebrafish embryo and the breast cancer cell 
migration or invasive ability, in the near future,Rab34 may could as a potential 
diagnostic marker or drug therapeutic target to breast cancer. 
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图 1-1 Rab蛋白功能转换 
















注：摘自Stenmark, H 等[14] 
 
图 1-2 Rab在细胞内的分布 
Figure 1-2 the function of Rab protein in membrane traffic 
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